Abstract We examine whether sex discrimination contributes to the underrepresentation of female executives in large corporations. China's strong cultural preference for sons has made newborn boys greatly outnumber newborn girls. Using the male-to-female sex ratio at birth as the proxy for discrimination against women, we find that firms headquartered in more discriminatory areas hire fewer female executives. Even conditional on a woman reaching an executive position, she faces a higher likelihood of dismissal and receives lower compensation than her male counterparts. Overall, our findings suggest that sex discrimination plays an important role in preventing women from climbing the corporate ladder.
Introduction
Female executives are rare in large corporations around the world. For example, in 2012, although women comprise 47 % of the U.S. labor force and 51 % of management, professional, and related occupations, only 14 % of executive officers and 4 % of CEOs in Fortune 500 firms are women.
1 This underrepresentation is striking, especially because female corporate executives are usually found to be better decision makers (or at least no worse) than their male counterparts [see, for example, Dezso and Ross (2012) , Huang and Kisgen (2013) , and Liu et al. (2014a, b) ]. Although a large number of studies conjecture that sex discrimination plays a role in preventing females from reaching top management positions (Becker 1971; Bertrand and Hallock 2001; Adams and Kirchmaier 2013) , 2 there lacks of evidence, possibly because discrimination is usually illegal and thus companies have obvious incentives to keep discriminatory actions hidden.
In this paper, we employ a novel measure of sex discrimination and examine whether sex discrimination prevents females from climbing the corporate ladder. This question is important for at least three reasons. First, many firms are currently seeking to promote more women into senior management as the market competition challenges them to enhance the effectiveness of their human capital resources (Adler and Izraeli 1994; Oakley 2000) . Second, 1 Bureau of Labor Statistics 2012 Current Population Survey, and 2012 Catalyst Census: Fortune 500 Women Executives Officers and Top Earners. 2 Other possible reasons include the difference in human capital skills, social norm, family consideration, risk attitudes, and psychological attribute regarding competition between male and female (Altonji and Blank 1999; Niederle and Vesterlund 2007; Bertrand et al. 2010) .
the lack of women in the top management team has recently become an ethical issue and makes the firms subject to pressures from stakeholders for more visible participation of women in corporate decision-makings (Joecks et al. 2013 ). Third, reducing sex discrimination and promoting gender diversity in the workplace have gained considerable attention from the media and policy makers (Jones 1999; Meyer 1999) . Therefore, better understanding the role of sex discrimination in the female underrepresentation in the top management team is meaningful for firms' human capital effectiveness and public image. Understanding this issue is also important for public policies that aim to promote gender diversity and women's positions in the labor market.
Our empirical analysis is based on a large sample of Chinese public firms, because China's data are particularly useful to this study. Unlike developed markets, such as the U.S. or Europe, discrimination against females is more severe and explicit in China due to social norms and weaker legal protection for women (OECD 2012; World Bank 2013) . Moreover, compared to developed economies, there are greater variations in sex discrimination across different areas within China (Ebenstein 2011; Wei and Zhang 2011a) , which allows us to implement withincountry comparative studies. In addition, as of 2014, China is the second largest economy in the world; thus, understanding how corporate managers are selected in China is economically meaningful from a global perspective.
Our primary measure of sex discrimination is the newborn male-to-female ratio (hereafter referred to as sex ratio at birth). While the sex ratio at birth (left to nature) is generally around 100-105 boys per 100 girls due to human biology compensating for a slightly higher mortality rate for infant boys than infant girls, China has a significantly higher sex ratio at birth. According to the 2011 World Factbook published by the Central Intelligence Agency (see Appendix 1 for a partial list), China's sex ratio at birth in 2011 is 1.13, which is the highest figure across 228 countries in the world, followed by Armenia (1.12) and India (1.12). In contrast, this number in the European Union and the U.S. is 1.06 and 1.05, respectively. Such a high sex ratio at birth in China is attributed to sex-selective abortions and infanticide due to a strong preference for sons (Attané 2009; Scharping 2003; Zhu et al. 2009 ).
We use the province-level sex ratio at birth in China as a proxy of local discrimination against females and relate it to the representation of female managers in the top management team of local public firms. The sex ratio at birth statistic in each province is collectively determined by the birth-giving decisions of all parents in the area; therefore, it can be largely regarded as an exogenous variable to an individual public firm.
We expect firms in the provinces exhibiting stronger sex discrimination to have fewer female top managers for the following reasons. First, from the demand side of the labor market for top managers, the firms' employees and middle managers are probably pulled from local communities and thus are likely to resist hiring female top managers. Second, the firms' incumbent local top managers are also likely to be influenced by local gender preference and bias against female top managers. Third, even if the incumbent top managers are not local and have no discrimination against women, they may still avoid hiring female executives considering that having female executives may cause conflicts and resistance among employees, middle managers, and local top managers. Fourth, from the supply side of the labor market for top managers, qualified female candidates for top management positions may avoid working in areas with stronger gender discrimination, and in these areas, junior and middle-level female employees may have a lower chance for promotion, leading to an insufficient supply of female candidates for corporate executive positions. Fifth, in the presence of strong discrimination, local girls may possess less education and training (Coate and Laury 1993) . The lack of human capital investment in the pre-labor market stage may further disadvantage females in climbing the corporate ladder after entering the labor market. Lastly, anticipating the occupational exclusion caused by discrimination in the selection process of top managers, talented women may avoid working as a professional manager in the first place (Altonji and Blank 1999) . Overall, from both the demand and supply sides of the labor market for corporate executives, stronger discrimination against women should lead to fewer female top managers.
Consistent with the prediction above, we find that firms headquartered in the province with a higher sex ratio at birth (i.e., stronger discrimination against girls, or equivalently stronger preference towards boys) have a smaller proportion of female executives in the firms' top management teams. This relation is both statistically and economically significant and is robust across different subsamples. After controlling for various firm and province characteristics, including the contemporaneous supply of female labor force, we find that a 1 %-point decrease in newborn girls among all newborn infants is associated with a decrease in the percentage of female managers in local public firms by approximately 0.4 % points.
To further our understanding of how sex discrimination affects females in reaching top management positions, we examine new executive appointments and dismissals. We find that conditional on firms appointing a new executive, firms headquartered in more discriminatory provinces are less likely to appoint a female executive but are more likely to appoint a male one. However, conditional on firms firing an executive, we find that firms headquartered in more discriminatory provinces are more likely to fire a female manager than a male one. This finding is noteworthy, because females who manage to overcome such discrimination and successfully achieve a top executive position should be especially capable and thus should face a lower likelihood of being fired. Overall, the lower likelihood of being appointed and the higher likelihood of being removed lead to a significantly negative relation between sex ratio at birth and the proportion of female executives in top management teams.
Moreover, conditional on a female reaching an executive position, sex discrimination also has an impact on her compensation. We find a significantly negative relation between sex ratio at birth and the gap in compensation between female executives and their male peers: female executives are paid significantly less than their male counterparts, especially in the provinces with more severe discrimination.
There could be a reverse causality issue: after observing successful women (i.e., women in top management positions of public firms), parents are less likely to abort girls, leading to a negative relation between sex ratio at birth and the prevalence of female top managers. We conduct two tests to investigate this possibility. First, given that we examine public firm data between 2000 and 2011, and that the earliest year with available province-level sex ratio figures is 1990, we use the sex ratio at birth figure in 1990 to replace the contemporaneous sex ratio at birth and our inferences are unchanged. Second, large firms are usually more influential than small firms. Therefore, under this reverse causality explanation, one should expect the negative relation between sex ratio at birth and the prevalence of female top managers to be more pronounced in large firms than in small firms. Opposite to this prediction, we find that the relation between sex ratio at birth and the prevalence of female top managers is more pronounced actually in small firms than in large firms, which is consistent with the view that small firms generally are more reliant on local market and thus are more sensitive to local gender bias. Overall, the reverse causality concern is unlikely to drive our results.
To further alleviate the concern that some unobserved factors are driving our results, we implement a change analysis. We find that, over our sample period, the provinces with a greater decrease in sex ratio at birth experience a greater increase in the female representation in top management.
We also extend our analysis of female representation in top management to firms' board of directors. We also find a negative association between sex ratio at birth and the prevalence of female directors on the board, indicating that sex discrimination prevents females not only from reaching top management positions, but also from joining the board.
In summary, our paper provides supporting evidence that discrimination against women is an important factor leading to the underrepresentation of female top managers in large corporations.
The paper is organized as follows. We review the literature in the following section. Section 3 describes the data and key variable construction. Section 4 presents the empirical results on the relation between sex discrimination and the representation of female top managers. Finally, we conclude the paper in Sect. 5 with a brief summary.
Related Literature
Our study is related to the research in three areas: the social and economic implications of sex ratio, gender discrimination in the labor market, and the differences in corporate decisions made by male and female executives.
First, there is an increasing interest in the implication of a high sex ratio imbalance on status goods and social norms among economists. Wei and Zhang (2011a, b) find that when there is a great surplus of men in the pre-marital age cohort, parents of a son, or sons themselves are more eager to do something to improve their standing in the marriage market by raising their savings, inducting more entrepreneurship activities, supplying more labor, and becoming more willing to take unpleasant jobs for a higher expected pay. On the other side, Edlund et al. (2013) find a positive association between sex ratio of 15-25-year olds and crime rates: when young men cannot find wives, they commit more crimes. Our contribution to this strand of literature is twofold. First, these studies typically examine the sex ratio of adults, while our study focuses on the sex ratio of infants. Our evidence suggests that these two sex ratios have different implications: while the former has a significant influence on the marriage market, the latter reflects sex discrimination and affects women's career path. Second, although these prior studies enhance our understanding of how sex ratio affects individuals' decision-making, the influence of sex ratio on corporate decisions is less examined. Our study fills this gap by showing that sex ratio at birth plays a significant role in the corporate decisions of promoting females into the top management team.
Second, there is also substantial literature about sex discrimination in the labor market [see Bertrand et al. (2010) , (Fryer 2011) , and Charles and Guryan (2011) for excellent reviews]. Due to a lack of explicit observations of discrimination, economists typically measure sex discrimination in the labor markets indirectly by estimating the male-female wage differentials that are not attributable to observable differences in the human capital of workers [see, for example, Blinder (1973) , Oaxaca (1973) , and Mincer and Polachek (1974) ]. As pointed out by Kuhn (1987) , this method is an ex post one (i.e., after selecting the women into the job positions), and it fails to account for the discrimination in selecting women into job positions in the first place. Filling this gap in the literature, our discrimination measure is an ex ante one (i.e., before selecting the women into the job positions), and we provide evidence that sex discrimination not only influences the women's compensation after they become corporate executives, but also prevents women from reaching top management positions in the first place.
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Lastly, our study is also related to the surging literature on how male and female executives differ in making corporate decisions. Huang and Kisgen (2013) find that acquisitions made by female executives have a higher announcement return than those made by male executives, and they interpret this finding as female executives being less overconfident than their male counterparts. Faccio et al. (2014) find that firms run by female CEOs have a higher chance of survival than firms run by male CEOs. In the banking industry, Beck et al. (2013) show that loans handled by female loan officers have a lower likelihood to turn problematic than those handled by male loan officers. From the perspective of board of directors, Adams and Ferreira (2009) document that having females on the board usually improves board effectiveness. Moreover, firms with greater female participation on their boards are found to exhibit higher earnings quality and have better informativeness of stock prices Srinidhi et al. 2011 ). In the context of acquisitions, Levi et al. (2014) find that acquiring firms with female directors on the board are less likely to overpay the target firms. Research based on Chinese data also finds similar results. For example, Liu et al. (2014a) analyze a sample of China's public firms and find that female CFOs engage in less earning manipulation and have higher financial reporting quality than male CFOs. Liu et al. (2014b) show that, in China, female executive directors have a significant positive effect on firm performance. Zeng and Wu (2012) find that female executives in China have a positive effect on firm innovation. Although these studies enhance our understanding of gender difference in corporate decision-making, none of them investigates why so few women are in top management positions, even when their decision-making skills are no worse than their male peers'.
Sample
Our primary measure of discrimination is the provincelevel boy-to-girl sex ratio at birth statistic, obtained from population census surveys in 2000, 2005, and 2010, conducted by the Chinese National Statistics Bureau. 4 The total number of each gender born in the 12-month period around the survey dates was recorded for each province. Our sample firms are the ones listed in the Shanghai and Shenzhen stock exchanges from 2000 to 2011, obtained from the CSMAR database. We start in 2000 because the CSMAR database starts to record detailed executive information from 2000. Similar to the U.S., executive positions in China typically include CEO, CFO, COO, Vice President, etc. Given that the sex ratio data are available every 5 years, for each firm-year observation, we obtain the province-level sex ratio at birth in the firm's headquarter in the closest prior year. Panel A of Table 1 presents the summary statistics of sample firms. In the median firm, only 10 % of top management positions are held by women (i.e., the ratio of male executives to female executives is close to 9), while the median ratio of male workers over female workers in the labor force is 1.216, and the median ratio of males with college education over females with college education is 1.325. Clearly, the underrepresentation of female top managers cannot be fully explained by the difference in participation in the labor market or the difference in education level in the overall population. Moreover, the median sample firm is 8 years old and has total assets of $287 million. Further, it performs well with an ROA of 3.42 % and a market-to-book ratio of 1.325.
Panel B of Table 1 presents the correlation matrix among independent variables. It is worth pointing out that sex ratio at birth is negatively associated with sex ratio in labor force with a correlation coefficient of −0.29, but is positively associated with sex ratio with college degree with a correlation coefficient of 0.37. This finding suggests that in 3 Instead of examining the wage difference between males and females, Kuhn and Shen (2013) study explicit gender discrimination in a population of advertisements on a Chinese Internet job board and find that gender-targeted job advertisements are common. 4 The Chinese National Statistics Bureau usually conducts the population censure surveys every 5 years, and thus, there are three surveys in the 2000-2010 period. We use the province-level data on sex ratio at birth mainly because the finest granularity of this information is at the province level.
5 Sex ratio at birth shows few changes over time. For example, the correlation coefficient between sex ratio at birth in 2000 and sex ratio at birth in 2010 is 0.75. This fact is consistent with our argument that sex ratio at birth reflects parents' preference for sons, which changes very slowly over time. In an untabulated sensitivity test, we employ the sex ratio data from the closest year instead of the closest prior year, and our inference is unchanged. 6 Chinese Yuan is converted to U.S. dollars based on an exchange rate of one U.S. dollar to seven Chinese Yuan.
provinces with stronger sex discrimination, girls (as compared to boys) have poorer opportunities for college and tend to enter the labor market at a younger age. The fact that these coefficients are relatively small in magnitude is not surprising, given that there is around a 20-year lag for an infant to obtain a college degree and enter the labor market, and that families may move from one province to another during this 20-year period. Moreover, none of the correlations among firm characteristics is high enough to warrant multicollinearity concerns for our multivariate analyses.
As shown in Table 2 , the average sex ratio at birth is 1.163 in China, indicating that there is severe discrimination against females.
7 More importantly, there is great variation in this ratio across different provinces in China.
The top three provinces with the highest sex ratios at birth are Anhui (1.291), Hainan (1.280), and Hubei (1.270), while the three provinces with the lowest sex ratios at birth are Ningxia (1.098), Xinjiang (1.057), and Tibet (1.045). 8 The most economically developed areas Assuming that the global benchmark of sex ratio at birth is 1.05, a t test of the null of the sex ratio at birth being 1.05 is rejected at the 1 % level. 8 The fact of lower sex ratio in these three provinces is largely consistent with the existing literature that China's sex discrimination is less severe in less developed areas and in the areas with smaller Han ethnic population. For example, Attané (2009) finds that, in China, the provinces with greater economic and social modernization tend to have more severe gender discrimination. Attané (2009, p. 98) states that "…far form reducing discrimination against daughters, modernization actually tends to increase it." Moreover, Ningxia, Xinjiang, and Tibet are dominated by non-Han ethnic population. Compared to the Han ethnic group, non-Han ethnic groups are less prone to practice gender discrimination (Banister 2004 ).
(such as Beijing, Shanghai, and Guangdong) are in the middle of the list. 9 Column (4) of Table 2 presents the percentage of female executives in firms headquartered in the corresponding provinces. In the last column, to account for the difference in industry distribution across different provinces, we compute the industry-averageadjusted percentage of female executives and find a clear pattern that the industry-adjusted percentage of female executives is typically negative when the sex ratio at birth is high and becomes positive when the sex ratio at birth is low. In Fig. 1 Panel A, we split our sample based on the median sex ratio at birth and plot the time-series pattern of the percentage of female executives. In each year of our sample, firms in areas with a high sex ratio at birth have fewer female executives than the ones in areas with a low sex ratio at birth. This difference is quite stable over the entire sample period, while both types of firms experience a modest increasing trend in the percentage of female executives. In Panel B, we plot the industryaverage-adjusted percentage of female executives (the difference between a firm's percentage of female executives and the industry-average value) and see similar patterns. Table 3 presents the distribution of percentage of female executives across industries based on the industry classification from the Chinese Securities Regulatory Commission. The top three industries with most female executives are wholesale and retail (20.62 %), textile and apparel (20.48 %), and pharmaceuticals (15.55 %). As expected, construction, metals and non-metals, and mining are the three industries with the fewest female executives, with the percentage of female executives being 8.11, 7.18, and 5.56 %, respectively. This finding is broadly consistent with prior literature, which shows that female executives are more prevalent in service- Low sex ratio at birth provinces High sex ratio at birth provinces oriented or women's products industries than in mining and manufacturing industries (Harrigan 1981; Fryxell and Lerner 1989; Bertrand and Hallock 2001) .
Empirical Results

Percentage of Female Executives
We estimate the following ordinary least squares (OLS) regression to examine whether discrimination against women is related to the proportion of female executives in firms' top management teams:
In Column (1) of Table 4 Panel A, we only include Sex ratio at birth and industry and year fixed effects in the regression; the coefficient on Sex ratio at birth is −14.448 and is significant at the 1 % level. Further controlling for firm size in Column (2), the coefficient on Sex ratio at birth is −15.417 and is still significant at the 1 % level. We then control for firm age, market-to-book (M/B) ratio, ROA, and stock return volatility in Column (3) and still obtain a significant and negative coefficient on Sex ratio at birth. In Column (4), we include a few province characteristics. In particular, we use GDP per capita to control for the economic development, and use the ratio of the number of men with college degree over the number of women with college degree (sex ratio with college degree) and the ratio of the number of men in the labor force over the number of women in the labor force (sex ratio in labor force) to account for the overall labor market supply of men and women. The coefficient on Sex ratio at birth is −10.625 and is still significant at the 1 % level. The economic magnitude of this coefficient is also sizeable: a 1 % decrease in newborn girls among all newborn babies from 50 % (the corresponding sex ratio at birth is 1:1 in this case) to 49 % (the corresponding sex ratio at birth is 1.04:1) is associated with a decrease in the percentage of female executives by 0.425 % [=(1.04 − 1) 9 10.625 %)].
Moreover, consistent with the view that firms facing less product market competition are more likely to discriminate (Ashenfelter and Hannan 1986; Kuhn and Shen 2013) , large firms have a lower percentage of female executives. Firms in more developed provinces (higher GDP per capita) are found to have more female executives, consistent with (Adams and Kirchmaier 2013) finding that country-level income per capita is positively related to female director representation on the board. The coefficients on the ratio of men over women with a college education and the ratio of men over women in the labor force are not significantly different from zero, indicating that firms' candidate pool for top managers is different from the general labor force. It is also worth noting that the Sex ratio at birth variable measures the contemporaneous ratio of infant boys over infant girls, which has no direct effect on the contemporaneous labor market pool for corporate executives. Thus, after controlling for the contemporaneous male-to-female ratio in the labor force, the effect of Sex ratio at birth on the proportion of female executives is not because there are simply more men than women in the labor market.
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In Panel B, we conduct various subsample analyses to further our understanding of how local discrimination influences the prevalence of female executives in a firm. First, the selection of top management, especially CEOs, in Chinese state-owned enterprises (SOEs) is greatly influenced by the central government (Qian 1996; Chang and Wong 2004) . For this reason, the association between local discrimination and percentage of female executives may be weaker in SOEs than in non-SOEs. On the other hand, Kuhn and Shen (2013) find that sex discrimination is more severe in Chinese SOEs than in non-SOEs, because SOEs typically face less product market competition. Thus, a priori, it is not clear whether the sex ratio at birth variable influences the presence of female top managers in a different way across these two types of firms. Based on the firms' ultimate controlling shareholders, we classify firms into the SOEs controlled by the central government, the SOEs controlled by the local government, and non-SOE public firms. In Columns (1-3), we separately examine these three types of firms, respectively. We find that the coefficients on Sex ratio at birth are negative and
10 Moreover, as reported in Panel B of Table 1 , sex ratio at birth is negatively correlated with sex ratio in the labor force, which further mitigates the concern that our results are driven by the fact that there are more men than women in the labor force in the provinces with high sex ratio at birth. significant in all the three columns. The corresponding Chow test on the equality of these coefficients indicates no significant difference, implying that the influence of local discrimination on the prevalence of female top managers is similar across these three types of firms.
Second, the construction, metals and non-metals, and mining industries are typically regarded as men-dominated industries, in which the executive positions are held by the lowest percentage of women in our sample. To examine whether the effect of Sex ratio at birth on the proportion of female executives varies across different industries, we further divide our sample into men-dominated industry and non-men-dominated industry and re-estimate Eq. 1 based on the two subsamples, respectively. As shown in Columns (4) and (5), the coefficients on Sex ratio at birth are around a significant −10 in both columns, indicating Table 4 Gender discrimination and percentage of female executives that the effect of local gender discrimination on female executive representation is as strong in men-dominated industries as in other industries. Third, Fig. 1 suggests that there is an increasing trend in the percentage of female executives for both high and low sex ratio at birth provinces, and the difference between the two groups seems narrowed since 2010. It may raise concerns that our findings might be driven by the earlier sample period. To investigate this possibility, we split our sample into the early period (2000) (2001) (2002) (2003) (2004) (2005) and the late period (2006) (2007) (2008) (2009) (2010) (2011) in Columns (6) and (7), respectively. We find negative and significant coefficients on Sex ratio at birth in both periods. Thus, our findings are unlikely to be driven by some particular time periods.
Fourth, Shanghai and Guangdong (where the Shanghai Stock Exchange and the Shenzhen Stock Exchange are located, respectively) have the largest number of firms in our sample. To investigate whether our results are driven by these two places, we exclude Shanghai and Guangdong and re-estimate Eq. 1. As reported in Column (8), the coefficient on Sex ratio at birth is still negative and significant.
Moreover, Xinjiang and Tibet have the highest percentage of female executives, and their industry-averageadjusted percentage of female executives is far higher than other provinces. To examine the possibility that our results are mainly driven by these two provinces, we exclude the firms from these provinces in Column (9), and we continue to find a negative and significant coefficient on Sex ratio at birth.
Lastly, although public firms seldom move their headquarters (Pirinsky and Wang 2006; Deng and Gao 2013) , it may be less accurate to identify a firm's local gender preference if the firm frequently changes its headquarters. In our sample, 99 firms relocated their headquarters during our sample period.
11 As a robustness check, in Column (10), we exclude these firms from the sample and re-estimate Eq. 1. The Sex ratio at birth variable still attracts a negative and significant coefficient.
In Panel C, we employ several alternative methods to capture the female executive representation in a firm. In Column (1), to further account for the industry effects on the prevalence of female executives, we employ the industry-average-adjusted percentage of female executives as the dependent variable and find that the coefficient on Table 4 continued (1) Adjust for industry The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses 11 Among these firms, 46 relocated their headquarters to Beijing, Shanghai, and Guangdong. This seems to suggest that the motivation for firms' relocation decision is to get closer to the financial or political center. Nevertheless, we find no evidence that firms hire more (fewer) female top managers after relocating to provinces with less (more) discrimination, possibly because the size of this relocating sample is too small and/or it takes time for a firm to change its top management team.
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Sex ratio at birth is −11.042 and is significant at the 1 % level. So far, we have controlled for the sex ratio with college degree and sex ratio in the labor force in the regression to account for the sex ratio in the general labor market pool. This method may be problematic if the influence of sex ratio with college degree and sex ratio in the labor force on the percentage of female executives is in a non-linear form. To address this concern, in Column (2) of Panel C, the dependent variable is the education-adjusted percentage of female executives, defined as (the percentage of female executives − the number of women as a percentage of the total number of people with a college degree in that province). Similarly, in Column (3), the dependent variable is the labor-adjusted percentage of female executives, defined as (the percentage of female executives − the number of women as a percentage of the total number of people in the labor force in that province). The coefficients on Sex ratio at birth are still negative and significant at the 1 % level.
In summary, Table 4 documents a significant and robust negative association between the percentage of female executives and the local ratio of infant boys to infant girls, indicating that firms in locations with stronger discrimination against women have fewer female top managers.
New Appointments and the Dismissal of Female Executives
A natural question arising from Table 4 is this: Is the negative association between the percentage of female top managers and the sex ratio at birth due to a lower likelihood for women to be appointed as executives or a higher likelihood for female executives to be dismissed? We further examine this issue in Tables 5 and 6. Table 5 presents the logit regression results based on all new executive appointment cases in our sample firms (1618 unique cases of appointing female executives and 11,667 unique cases of appointing male executives). The dependent variable takes the value of 1 if the newly appointed executive is a female, and 0 if the newly appointed executive is a male. We also control for the executive positions (the job title fixed effects) in the regression to account for the heterogeneity in job responsibility across top management positions. The coefficients on Sex ratio at birth are negative and significant at the 1 % level across all the specifications, indicating that the appointment of a female executive (relative to a male executive) is less likely to occur in a province with stronger gender discrimination. Table 6 presents the logit regression results on executive dismissal. We start with all executive dismissal cases in our sample. To the extent that some executive departures may be due to voluntary retirement rather than forced dismissal and the typical retirement age for men (women) is 60 (55) in China, we exclude all the departing male (female) executives aged 60 (55) or above. Further, to account for the possibility that some executive departures are due to better outside job offers, we also exclude the cases in which the departing executives take executive positions in other firms within 3 years afterwards. Our final sample in Table 6 consists of 1,088 dismissal cases of female executives and 4033 dismissal cases of male executives. The dependent variable takes the value 1 if the dismissed executive is a female, and 0 if the dismissed executive is a male. We also include the manager's tenure in the regression to control for his/her seniority in the firm.
In Column (1), we focus on the firms with at least one female executive. The coefficient on Sex ratio at birth is not significantly different from zero. This insignificant result is likely due to the fact that the number of female executives is particularly small in the provinces with strong gender discrimination, leading to few cases of female executive departure. In Columns (2) and (3), we analyze the firms with at least two and three female executives, respectively, and the coefficients on Sex ratio at birth are both positive and significant. These results indicate that conditional on executive dismissal, a female executive faces a higher likelihood of being fired than her male counterparts in provinces with stronger discrimination against women. These findings are striking because one would expect that after overcoming discrimination and reaching top management positions, these female executives are particularly capable and thus less likely to be dismissed. It is possible that the result in Column (3) is simply due to the fact that there are more female executives than male executives in the subsample of firms with at least three female executives. To examine this possibility, we further require that the percentage of female executives is no larger than 50 % in Column (4) and we still find a positive and significant coefficient on Sex ratio at birth.
Taken together, Tables 5 and 6 show that firms in high discrimination areas are not only less likely to add a new female executive but also more likely to dismiss an existing female executive, leading to a lower percentage of female executives in the cross-section documented in Table 4 .
Difference in Compensation Between Female and Male Executives
The discrimination of female executives may also lead to a pay gap in compensation between female executives and their male peers (Hoffman 1976; Barbezat 1987; Bertrand and Hallock 2001) . When female executives face discrimination in the labor market, their compensation can be lower than that of their male counterparts because of limited job opportunities caused by discrimination.
12 In Table 7 , we examine how sex ratio at birth is related to executive compensation. 13 For each female manager, we define Pay gap as the difference between her Ln (total compensation) and the average Ln (total compensation) of male managers who are in the same province and same industry and hold the same position. The sample mean (median) value of Pay gap is −0.19 (−0.15), which is significantly different from zero and indicates that female executives are paid, on average, 17 % (= 1 − e −0.19 ) less than their male counterparts.
We then regress Pay gap on Sex ratio at birth as well as various firm and province characteristics. We find that the coefficients on Sex ratio at birth are negative and significant across all specifications, indicating that the deficiency in compensation of female executives relative to their male counterparts is more severe when there is a stronger discrimination against women. Taking Column (4) for example, the coefficient on Sex ratio at birth is −0.653 and is significant at the 5 % level: a one-standard-deviation increase in sex ratio at birth (0.07) is associated with a more severe pay gap by 0.046 (= 0.653 9 0.07), or equivalently 4.5 % (= 1 − e −0.046 ) lower compensation of the female executives relative to their male counterparts. Finally, we also find that female executives in large and well-performing firms and female executives with long tenure have a narrower pay gap relative to their male counterparts. Overall, Table 7 provides evidence that sex discrimination plays an important role in the gender pay gap between female and male top managers.
Address Reverse Causality
There is a concern of reverse causality: parents are more willing to deliver a baby girl after observing more successful women (i.e., the females who reach top executive positions in public firms), leading to a negative association between the sex ratio at birth and the prevalence of female executives in public firms. We conduct two tests to address this possibility. First, we use sex ratio at birth in 1990 (the earliest year with available province-level sex ratio information) as the key independent variable and re-estimate Table 5 Gender discrimination and new appointments of female executives The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses 12 A counterargument can be that conditional on reaching top management positions, female managers are more capable and thus paid more. 13 Chinese public firms started to report executive compensation information from 2005. Thus, the sample period in Table 7 is from 2005 to 2011.
Eq. 1. 14 As reported in Table 8 Panel A, the coefficients on Sex ratio at birth 1990 are all negative and significant at the 1 % level, implying that firms are less likely to have female executives when there is a strong discrimination against females. This test helps mitigate the above reverse causality concern because it is impossible for parents in 1990 to base their reproduction decisions on the prevalence of female top managers in the 2000-2011 period.
As our second test to investigate the possibility of reverse causality, we examine whether the relation between sex ratio at birth and the prevalence of female executives is stronger in large firms or in small firms. Considering that large firms are usually more influential than small firms, one should expect the relation between sex ratio at birth and the prevalence of female executives to be stronger in large firms if the prevalence of female executives drives local gender bias. In contrast, small firms generally are more reliant on local market and thus are more easily influenced by local gender bias. For this reason, one should expect the relation between sex ratio at birth and the prevalence of female executives to be stronger in small firms if local gender bias drives the prevalence of female executives. In Panel B of Table 8 , we define the Big firm indicator variable that takes the value of 1 if the firm's total assets are in the top quartile of the sample, and 0 otherwise. Then, we re-estimate Eq. 1 by including the Big firm indicator and its interaction with the sex ratio at birth variable. In Column (1) of Panel B, we find that the coefficient on the interaction term, Sex ratio at birth 1990 9 Big firm indicator, is positive and significant at the 5 % level, indicating that the effect of local gender bias is stronger in small firms than in large firms. In Column (2), we use the contemporaneous sex ratio at birth and continue to find a positive and significant coefficient on the interaction, Sex ratio at birth 9 Big firm indicator. These results are opposite to what the reverse causality explanation predicts, and indicate that gender bias drives the prevalence of female top managers and it is not the other way round. The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses
Change in Sex Ratio at Birth and Change in Percentage of Female Executives
It is possible that some unobserved factors are driving our results. To alleviate this concern, we implement the change analysis in this section. In particular, for each province, we compute the change in the province-level percentage of female executives over our sample period as (the provincelevel percentage of female executives in 2011) − (the province-level percentage of female executives in 2000). The province-level percentage of female executives is the average percentage of female executives in the firms of a given province. Similarly, we compute the change in other firm and province characteristics from 2000 to 2011. Then, we regress the change in the province-level percentage of female executives on the changes in sex ratio at birth (ΔSex ratio at birth) as well as other changes in the firm and province characteristics. Table 9 reports the results. We find that the coefficients on ΔSex ratio at birth are negative and significant at (at least) 10 % level across all the columns. This result indicates that provinces with a greater decrease in sex discrimination have a greater increase in the female representation in the top management teams.
Female Board of Directors
Women hold not only few corporate executive positions but also few board seats, relative to men. For example, women held only 16.6 % of Fortune 500 board seats in 2012 (Catalyst 2012) . 15 Despite few women on the board, Adams and Ferreira (2009) find that having female directors usually increases board effectiveness. Thus, it is an interesting question to ask: why are few women in the boardroom while they usually enhance board effectiveness? Does sex discrimination also play a role in director selection? To investigate this question, we extend our analysis from the top management team to the board of directors in Table 10 .
The regression specification follows Eq. 1. The dependent variable in Column (1) is the number of women as a percentage of the total number of executives and non-executive directors. The significant and negative coefficient on Sex ratio at birth indicates that firms in the provinces with a higher sex ratio at birth have fewer female corporate executives and non-executive directors, consistent with the The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses findings in Table 4 . We further examine the percentage of female directors on the board in Column (2) and still find a significantly negative coefficient of −7.135 on Sex ratio at birth. The economic magnitude of this coefficient is also nontrivial: an increase in Sex ratio at birth by one standard deviation (0.07) is associated with a decrease in the percentage of female directors on the board by 0.5 % (= 0.07 9 7.135 %), considering that the sample average percentage of female directors on the board is 9.8 %. Overall, our results suggest that sex discrimination prevents women not only from reaching top management positions but also from joining the boardroom. The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses
Conclusions
Why are female executives underrepresented in large firms? Does sex discrimination play a role? Although it is widely suspected that women are discriminated from reaching the top management position, evidence is lacking. This absence of evidence is probably due to the difficulties of measuring sex discrimination, and makes it difficult for us to fully understand how the executive labor market is shaped by social norms. . The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the province level are reported in parentheses The sample consists of 13,624 firm-year observations from 2000 to 2011. All the firms are listed in the Shanghai and Shenzhen stock exchanges. In Column (1), the dependent variable is the number of women as percentage of the total number of executives and non-executive directors (measured in percentage points). In Column (2), the dependent variable is the number of women as percentage of total number of directors (measured in percentage points). All dollar value variables are measured in 2011 constant dollars and all continuous variables are winsorized at the 1st and 99th percentiles. The variable definitions are provided in Appendix 2. The symbols ***, **, and * denote significance at the 1, 5, and 10 % levels, respectively. P values based on robust standard error clustered at the firm level are reported in parentheses
In this paper, we use the sex ratio at birth as a measure of discrimination against women and find that firms headquartered in more discriminatory areas have a lower proportion of female executives in their top management team. This relation arises from the fact that those firms are less likely to add new female executives but are more likely to remove existing female ones. Even if females reach top management positions, they are paid significantly less than their male counterparts in areas exhibiting stronger discrimination. Overall, we provide evidence that discrimination is an important factor that prevents women from climbing the corporate ladder.
Our study suggests a few directions for future research. First, as we discussed in the Introduction section, the effect of sex discrimination on female executives can be through both the supply channel (i.e., sex discrimination reduces the supply of qualified female candidates for executive positions) and the demand channel (i.e., sex discrimination reduces the demand of public firms for female executives). The relative importance of the two channels is worth further investigation in the future. Second, although our paper focuses on China, the basic mechanism could be applied to other countries with an imbalanced sex ratio at birth, including Singapore, India, South Korea, Taiwan, Vietnam, Hong Kong, etc. Studies of international data on this issue could be an interesting area for future research. Lastly, while the sex ratio at birth in the U.S. is fairly balanced on average, there is still noticeable variation across different races and birth orders within the country. As reported by Egan et al. (2011) , in the U.S. from 1975 to 2002, the sex ratio at birth is 1.053 for Whites, 1.030 for Blacks, 1.074 for Chinese, 1.073 for Filipinos, 1.068 for Asian Indians, and 1.080 for Koreans. The highest sex ratios are seen for third + births to Asian Indians (1.126), Chinese (1.111), and Koreans (1.109). Considering Asian Americans are a growing and sizeable part of the total population of the U.S., their gender preference could have important implications on the U.S. economy, which deserves more investigation in future research. 
